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WHAT IS CLAIMED: 
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A computerized machine control (CMC) monitoring system, wherein said CMC utiUzes a 
coirtrol program to control the operation of a machine through the use of a pluraUty of digital 
channels, said system comprising: 

a data acquisition component, wherein said data acquisition component is in 
cornkiunication with said CMC, and wherein said data acquisition component acquires 
transition data about said plurality of digital channels; and 

^ata storage component, wherein said data storage component is in 
communicaiion with said data acquisition component, wherein said data storage 
component sVes the acquired transition data to establish an historical pattern of 
transition data \at is comparable to current transition data independent of the control 
program, and wheiffiin upon comparison of said current transition data to said historical 
pattern of transition\ata a determination of the operational status of said machine can be 
made. 



2 . The system of claim 1 , wheJ^in said transition data comprises time-based data that is 
measured from a pre-defined start. 



3 . The system of claim 1 , wherein saicH^storical pattem of transition data is established 
according to a pre-selected reference data set. 
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The system of claim 1, wherein said historical pattern of transition data is established 
according to one of a pluraUty of pre-selected reference data sets. 



5. t\ system of claim 3, wherein said pre-selected reference data set is selected from a 
group consisftng of: a dynamic pre-selected reference data set or a static pre-selected reference 
data set. 



6. The system o^fclaim 3, wherein at least a portion of said tt-ansition data is repeatably 
cyclic and wherein saidVe-selected reference data set comprises at least one cycle of the 
repeatably cyclic transitioiMata. 

7. The system of claim 1 , ^erein said system is operably simultaneously with a plurality of 
CMCs. 

8. The system of claim 6, wherein\aid plurality of CMCs are selected from a group 
consisting of: a plurality of CMCs utiUzi^ a single communication scheme and a plurality of 
CMCs wherein a first CMC utilizes a first cdtamunication scheme and a second utilizes a second 
communication scheme distinct from said first communication scheme. 



9. The system of claim 1 , fiirther comprising a jewing component in communication with 
said data storage component. 
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The system of claim 1 , wherein said system is remotely monitorable. 




e system of claim 1, wherein said pluraUty of digital channels define a machine 
selected \om a group consisting of: a substantially complete machine and a virtual machine. 
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12. A computerized machine control (CMC) analysis system, wherein said CMC utilizes a 
control program to control the operation of a machine through the use of a plurality of digital 
channels, said systrai comprising: 

a data\cquisition component, wherein said data acquisition component is in 
communicationVith said CMC, and wherein said data acquisition component acquires 
transition data abom said plurality of digital channels; and 

an analysis component, wherein said analysis component is in communication 
with said data acquisiti^ component, wherein said analysis component performs analysis 
on the acquired transition \ata to determine if the machine has experienced a downtime 
event, and wherein said anal^is component develops an inventory of which of said 
plurality of digital channels lik^ caused said downtime event independent of said 
control program. 



13. The system of claim \ wherein the pekbrmed analysis comprises statistical analysis. 



14. The system of claim 1 3, where 




stical analysis is standard deviation analysis. 
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W\ ^15- Th^ system of claim 1 2, wi^rein said inventory comprises a prioritized inventory of said 
^O^^ plurality of digital channels. 

16. The system of claim 1 \wherein said priority is established according to a calculated 
probability percentage. 



priority is established according to a time sequence 




1 7. The system of claim 1 6, w 
of said acquired transition data. 




18. The system of claim 1 7, ^erein said priority is established according to a time proximity 
to the occurrence of said downtimeVvent. 

19. The system of claim 1 6, whereinVe calculation of said probability percentage is 
determined from a pre-selected historical reference data set. 



20. The system of claim 12, further comprismg a viewing component, wherein said viewing 
component is capable of displaying said inventory^ 



2 1 . The system of claim 1 2, wherein said analysis component performs analysis on the 
acquired transition data to determine if the machine has e^erienced a downtime event 
automatically and absent user-input. 
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22. The system of qaim 12, wherein said downtime event is characterized by an event 
selected from a group con^sting of: a statistically significant deviation in at least one of said 
plurality of digital channelsV combination with an expired downtime timer, and an absence of a 
cycle end transition. 
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23. A computerized machine control (CMC) analysis system, wherein said CMC utilizes a 
control program to control the operatW of a machine through the use of a plurality of digital 
channels, said system comprising: 

a data acquisition componW, wherein said data acquisition component is in 
communication with said CMC, andLwherein said data acquisition component acquires 
transition data about said plurality of c^gital channels; and 

an analysis component, wherein\aid analysis component is in communication 
with said data acquisition component, whVein said analysis component performs analysis 
on the acquired transition data to determine V one of said plurality of digital channels has 
experienced an event selected from a group cdhsisting of: an unexpected transition 
absent a downtime event and a lack of an expec^d transition absent a downtime event, 
and wherein said analysis component makes the determination independent of said 
control program. 



24 The system of claim 23, Aereii/tha performed analysis comprises statistical analysis. 
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25 . The system of claim 24, 
analysis. 



lerein said statistical analysis comprises standard deviation 



26. The system of claim 23, further comp^ing a viewing component in communication with 
analysis component and wherein said viewing cormonent displays the determination of said 
unexpected transition. 



27. The system of claim 24, ^hereijJTsaid unexpected transition is characterized by a 
statistically significant deviation. 



28. The system of claim 23| wherein said analysis component stores said determination of 
said unexpected transition. 

29. A computerized machine control (CMC) monitoring system, wherein said CMC controls 
the operation of a plurality of digital cl^annels under the direction of a control program, said 
system comprising: 

a data acquisition component, wherein said data acquisition component is in 
communication with said CMC, andWierein said data acquisition component acquires 
transition data about said plurality of atgital channels; 

a data storage component, wherdn said data storage component is in 
communication with said data acquisition Component, wherein said data storage 
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component stores the acquired transition data to establish an historical pattern of 
transition data tha\s comparable to current transition data independent of the control 
program; and 

a viewing com^nent, wherein said viewing component is in communication with 
said data storage compo^nt, and wherein said viewing component displays a sequence 
diagram of said historical pattern of transition data and a sequence diagram of said 
current transition data. 



30. The system of claim 29, wherein Lid sequence diagram provides said historical pattern 
of transition data for substantially all of sai\plurahty of digital channels on an individual basis. 

31. The system of claim 30, wherein said hi^orical pattern of transition data of the individual 
digital channel in said sequence diagram display i\ defined by a first average transition time to 
on, a second average tt-ansition time to off, and a duktion time of said individual channel. 

\ V 
\ / 

32. The system of claim 3 1 , wherein said historical ^ttem of transition data of the individual 
channel in said sequence diagram display is fiuther defineAby a statistical window about each of 
said first average transition time and said second average tradition time. 

33. The system of claim 31, wherein said first average transitlton time and said second 
transition time are calculated fi-om a pre-selected reference data set) 
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34. The system o^laim 29, wherein said sequence diagram of said current transition data 
and said sequence diagram of said historical pattern of transition data overlay each other. 

3 5 . The system of claim \, wherein said sequence diagram includes a substantially real-time 
' scrolling cursor. 

36. The system of claim 35, w^rein said substantially real-time scrolling cursor stops 
scrolUng at the instant of a downtimaevent. 

37. The system of claim 29, wherein\aid sequence diagram of said current transition data is 
capable of displaying intermittent failures V said plurality of digital channels. 

38. The system of claim 29, wherein said jewing component displays a digital channel 
identifier proximate said sequence diagram, whVein said digital identifier is selected from a 
group consisting of: an imported name, a user entared name, and an address. 

39. The system of claim 29, wherein said sequen^ diagram provides analog channel data. 

40. A computerized machine control (CMC) monitoiing system, wherein said CMC controls 
the operation of a plurality of digital channels under the di^ction of a control program, said 
system comprising: 
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a data acqumition component, wherein said data acquisition component is in 
communication with s^d CMC, and wherein said data acquisition component acquires a 
sub-set of transition data\bout said pluraHty of digital channels; 

a data storage component, wherein said data storage component is in 
communication with said data acquisition component, wherein said data storage 
component stores the acquired trai^ition data to establish an expected historical pattern of 
said sub-set of transition data that is domparable to a current corresponding sub-set of 
transition data independent of the control program; and 

a viewing component, wherein saicmiewing component is in communication with 
said data storage component, and wherein saio^iewing component displays the results of 
the comparison of said expected historical patteAof said sub-set of transition data to said 
current sub-set of transition data. \ 

4 1 . The system of claim 40, wherein said results of the comparison is an indication of 
whether said current sub-set of transition data matches said expectedJiistorical pattern of said 
sub-set of transition data. \ 

42. The system of claim 40, wherein said expected historical partem of sW sub-set of 
transition data is determined from a pre-selected reference data set. \ 
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43 . The systei^f claim 42, wherein said sub-set of transition data is repeatably cycUc and 
wherein said pre-sele^ed reference data set comprises at least one cycle of the cycHc transition 
data. 

44. The system of claim 4V wherein said pre-selected reference data set comprises said 
plurality of digital channels whiqi have been previously selected to define a machine or virtual 
machine. 

45 . The system of claim 42, wherein p(fe-selected reference data set is selected by a machine 
manufacturer. 

46. The system of claim 40, wherein said sub\et of transition data is selected firom a group 
consisting of: a start-up sub-set of transition data, a^ut-down subset of transition data, and a 
user-defined subset of transition data that is distinct fi:% said start-up sub-set and said shut- 
down sub-set of transition data. 



47. The system of claim 40, wherein said sub-set of transition data is comprised of transitions 
caused by an event selected fi:om a group consisting of: control p^am induced events and 
operator induced events. 
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48. A comp\terized machine control (CMC) monitoring system, wherein said CMC utiHzes a 
control program taU;ontrol the operation of a machine through the use of a plurality of digital 
channels, said systemujomprising: 

a data acquisition component, wherein said data acquisition component is in 
commxmication wiW said CMC, and wherein said data acquisition component acquires 
transition data about Said plurality of digital channels; 

a data storage component, wherein said data storage component is in 
communication with said dba acquisition component, wherein said data storage 
component stores the acquireXtransition data to establish an historical pattern of 
transition data that is comparabm to current transition data independent of the control 
program, and wherein upon comparison of said current transition data to said historical 
pattem of transition data a determination of the operational status of said machine can be 

made; and \ 

a viewing component, wherein said viewing component is in communication with 
said data storage component, and wherein\said viewing component displays the 
operational status of said machine. \ 

49. The system of claim 48, wherein said machine emprise a plurality of machines, and said 
viewing component display the operational status of said plurality of machines substantially 
simultaneously. \ 
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50. The system of claim 49, wherein ^dd\plurality of machines comprise a plurality of virtual 
machines. 

5 1 . The system of flJaim 49, wherein said plurality of machines performs different functions. 

52. The system of claii\48, wherein the operational status of said machine is displayed in the 
form of a stack-Ught. 



53. The system of claim 52, \herein said stack-light is color coded to indicate different 
operational statuses. 

54. The system of claim 49, wher^ at least one of said plurality of machines utilizes a 
communication scheme distinct from aiJbther of said plurality of machines. 

55. The system of claim 48, wherein sam viewing component displays a time indicator. 



56. The system of claim 55, wherein'said time indicator indicates time selected from a group 
consisting of: machine running time and machin^down time. 



57. The system of claim 48, wherein said viewing component display a cycle coimt. 



